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(54) CHEMICALLY AMPLIFIABLE POSITIVE RESIST COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the chemically amplified positive resist composition 
enhanced in adhesiveness to a substrate and dry etching resistance and improved in 
sensitivity and resolution. 

SOLUTION: The chemically amplified positive resist composition contains a polymer having 
2-hydroxyethyl methacrylate polymerization units and polymerization units each having an 
acid-instable group, and itself being insoluble or hardly soluble in alkali but solubilizable in 
alkali, when the above acid-instable groups are cleft, and an acid generating agent. This 
polymer may have other units of monomer, such as 3-hydroxy-1-adamantyl (meth)acrylate, a- 
(meth) acryloyloxy-y-butyrolactone (this lactone being optionally substituted by alkyl group) or 
maleic anhydride. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the chemistry amplification 

type positive-resist constituent used for micro processing of a semiconductor. 

[0002] 

[Description of the Prior Art] The lithography process which used the resist constituent is usually 
adopted as micro processing of a semiconductor, and it sets to lithography, and is Rayleigh. (Rayleigh) 
It is so possible that exposure wavelength is theoretically short so that it may be expressed with the 
formula of a diffraction limitation to raise resolution. The exposure light source for lithography used for 
manufacture of a semiconductor serves as g line with a wavelength of 436nm, i line with a wavelength 
of 365nm, and a KrF excimer laser with a wavelength of 248nm to short wavelength every year, 
promising ** of the ArF excimer laser with a wavelength of 193nm is carried out as the exposure light 
source of the next generation, and this resist for ArF excimer laser exposure is being put in practical use 
partly. 

[0003] The time when the lens used for an ArF excimer laser exposure machine is **(ed) by ArF 
excimer laser light since the life is short compared with the thing for the conventional exposure light 
sources has a desirable thing short as much as possible. For that purpose, since it is necessary to raise the 
sensitivity of a resist, the catalysis of the acid generated by exposure is used and the so-called chemistry 
amplification type resist containing the resin which has the basis which **** with the acid is used. 
[0004] In order for the resin used for the resist for ArF excimer laser exposure not to have a ring in order 
to secure the permeability of a resist, and to give dry etching resistance, it is known that what has an 
alicyclic ring instead of a ring is good. It is D.C. Hofer, Journal of Photopolymer Science 
andTechnology, Vol.9, No.3, and 387-398 (1996) as such a resin until now. Various kinds of resins 
which are indicated are known. However, conventionally, by the well-known resin, when especially the 
polarity is insufficient, there is a problem of being easy to cause the adhesive insufficient shell at the 
time of development and development peeling. 

[0005] S. Takechi et al, Journal of Photopolymer Science and Technology, Vol.9, No.3, and 475-487 
(1996) Publication number When the polymer or copolymer of methacrylic-acid 2-methyl-2-adamanthyl 
is used for 9 No. -73173 official report as a resin of a chemistry amplification type resist, while 2- 
methyl-2-adamanthyl **** by operation of an acid and acts on a positive type. It is reported that high 
dry etching resistance, a high definition, and the good adhesive property to a substrate are acquired. 
Moreover, publication number It is reported to 10 No. -274852 official report by by using for a part of 
polymerization unit what has a butyrolactone residue as a resin which constitutes a chemistry 
amplification type resist constituent that the adhesive property to a substrate is improved. 
[0006] 

[Problem(s) to be Solved by the Invention] By using previously what has the polymerization unit of 
acrylic-acid (meta) 2-alkyl-2-adamanthyl, and the polymerization unit of a maleic anhydride as a resin 
of a chemistry amplification type positive-resist constituent, this invention persons find out that the 
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adhesive property to a substrate is improved, and are Japanese Patent Application No. Patent application 
is carried out as No. 191559 [ ten to ]. Moreover, by using separately the resin which has the 
polymerization unit of acrylic-acid (meta) 2-alkyl-2-adamanthyl, and the polymerization unit of 
methacrylic-acid 3-hydroxy-l-adamanthyl, it finds out that the adhesive property to a substrate is 
similarly improved, and is Japanese Patent Application No. Patent application is carried out as No. 
240143 [ ten to ]. Then, the aforementioned publication number The resin which has the gamma- 
butyrolactone residue indicated by 10 No. -274852 official report, The above-mentioned Japanese Patent 
Application No. No. 191559 [ ten to ], or Japanese Patent Application No. The result which repeated 
research further based on the chemistry amplification type positive-resist constituent using the resin 
which has the polymerization unit of the adamantane system indicated by No. 240143 [ ten to ], While 
the resin which has a certain kind of polar high polymerization unit was effective in the adhesive 
improvement to a substrate, it found out being sensitivity, being resolution, and that it was especially 
effective also in improvement of sensitivity, and completed this invention. 
[0007] Therefore, the purpose of this invention is the chemistry amplification type positive-resist 
constituent which contained the resinous principle and the acid generator and fitted excimer laser 
lithography, such as ArF and KiF, and it is to offer that by which sensitivity and resolution were also 
improved while excelling in the adhesive property to a substrate, or dry etching resistance. 
[0008] 

[Means for Solving the Problem] That is, this invention has the polymerization unit which has an 
unstable basis in the polymerization unit and acid of methacrylic-acid 2-hydroxyethyl, and although it is 
insoluble or refractory to alkali in itself, after an unstable basis **** in the above-mentioned acid by 
operation of an acid, the chemistry amplification type positive-resist constituent which comes to contain 
the resin used as alkali soluble and an acid generator is offered. 

[0009] The polymerization unit of methacrylic-acid 2-hydroxyethyl here means the unit in which the 
double bond of the methacrylic-acid portion in methacrylic-acid 2-hydroxyethyl opens, and is formed, 
and it is specifically shown by the lower formula (I). 



[0010] 
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[Embodiments of the Invention] By existence of the hydroxyl group this unit of whose the resin which 
constitutes the resist constituent of this invention has the polymerization unit of the methacrylic-acid 2- 
hydroxyethyl shown by the aforementioned formula (I), and is a polar substituent, an adhesive property 
with a substrate is secured and it contributes to improvement in the resolution of a resist, or 
improvement in dry etching resistance. 

[0012] Although the resin which has the polymerization unit of the methacrylic-acid 2-hydroxyethyl 
shown by the aforementioned formula (I) by performing a polymerization as one monomer in 
methacrylic-acid 2-hydroxyethyl is obtained, the resin specified by this invention has the polymerization 
unit which has an unstable basis in an acid with this polymerization unit. Although the resin for 
chemistry amplification type positive resists is generally insoluble or refractory to alkali in itself, a part 
of bases can **** by operation of an acid, after **** can serve as alkali fusibility, and bases unstable in 
the acid in this invention can also be various kinds of things known from the former in this way. In an 
acid, specifically as an unstable basis The various ester of a carboxylic acid For example, the alkyl ester 
represented by tert-butyl ester, Methoxymethyl ester, an ethoxy methyl ester, 1-ethoxy ethyl ester, 1-iso 
butoxy ethyl ester, 1-isopropoxy ethyl ester, 1-ethoxy propyl ester, 1 -(2-methoxyethoxy) ethyl ester, 1- 
(2-acetoxyethoxy)ethyl ester, l-[2-(l-adamantyloxy) ethoxy] ethyl ester, l-[2-(l -adamantane 
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' carbonyloxy) ethoxy] ethyl ester, Alicyclic ester like tetrahydro-2-furil ester and acetal type ester like 
tetrahydro-2-pyranyl ester, isobornyl ester, and 2-alkyl-2-adamanthyl ester etc. is mentioned. An acrylic 
thing like a methacrylic ester or an acrylic ester (meta) is sufficient as the monomer led to the 
polymerization unit which has such a carboxylate, and what the carboxylate machine combined with the 
alicyclic monomer is sufficient as it like a norbornene carboxylate, a tricyclo decene carboxylate, and a 
tetracyclo decene carboxylate. 

[0013] Also in the polymerization unit which has an unstable basis in these acids, the alicyclic ester of 
an acrylic acid or a methacrylic acid, especially (meta) the polymerization unit of acrylic-acid 2-alkyl-2- 
adamanthyl are advantageous in combination with the polymerization unit of methacrylic-acid 2- 
hydroxyethyl. The double bond of the acrylic-acid portion in acrylic-acid 2-alkyl-2-adamanthyl or 
methacrylic-acid 2-alkyl-2-adamanthyl (meta) opens, and is formed, and this polymerization unit can 
specifically be expressed with a lower formula (II). 
[0014] 



[0015] The inside of a formula, and Rl Hydrogen or a methyl is expressed and it is R2. An alkyl is 
expressed. 

[0016] The polymerization unit of the acrylic-acid 2-alkyl-2-adamanthyl shown by the formula (II) 
(meta) is advantageously adopted again from contributing also to improvement in the dry etching 
resistance of a resist, or improvement in resolution. The inside of a formula (II), and R2 Although it is 
advantageous that it can be about one to six carbon number, and is usually a straight chain as for the 
alkyl expressed, in the case of three or more carbon numbers, you may branch. Concrete R2 If it carries 
out, a methyl, ethyl, a propyl, an isopropyl, butyl, etc. are mentioned. Especially, it is R3. What is a 
methyl or ethyl is advantageous to the adhesive property of a resist and a substrate, or improvement in 
resolution, and what is especially ethyl is advantageous. The acrylic-acid (meta) 2-alkyl-2-adamanthyl 
for leading to the unit of a formula (II) can usually be manufactured by the reaction with 2-alkyl-2- 
ADAMANTA Norian or its metal salt, acrylic-acid halide, or methacrylic-acid halide. 
[0017] The resin which has the polymerization unit which has an unstable basis in the polymerization 
unit and acid of methacrylic-acid 2-hydroxyethyl which are used by this invention can be manufactured 
by performing copolymerization by making into an indispensable monomer methacrylic-acid 2- 
hydroxyethyl and the monomer which has an unstable basis in an acid. What is necessary is just to use 
acrylic-acid 2-alkyl-2-adamanthyl or methacrylic-acid 2-alkyl-2-adamanthyl as a monomer which has an 
unstable basis in an acid, when it is the polymerization unit of the acrylic-acid 2-alkyl-2-adamanthyl the 
polymerization unit which has an unstable basis in an acid is indicated to be by the aforementioned 
formula (II) (meta). 

[0018] Moreover, this resin can also have other polymerization units if needed. For example, it is 
effective to make the polymerization unit of acrylic-acid (meta) 3-hydroxy-l-adamanthyl, the 
polymerization unit of the alpha-(meta) AKURIRO yloxy-gamma-butyrolactone by which the lactone 
ring may.be replaced by the alkyl, the polymerization unit of a maleic anhydride, etc. exist. With the 
polymerization unit of acrylic-acid 3-hydroxy-l-adamanthyl here (meta) The unit in which the double 
bond of the acrylic-acid portion in acrylic-acid 3-hydroxy-l-adamanthyl or methacrylic-acid 3-hydroxy- 
l-adamanthyl (meta) opens, and is formed is meant. With the polymerization unit of the alpha-(meta) 
AKURIRO yloxy-gamma-butyrolactone by which the lactone ring may be replaced by the alkyl The unit 
in which it did not replace, or the double bond of the acrylic-acid portion in the alpha-(meta) AKURIRO 
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yloxy-gamma-butyrolactone (meta) by which the lactone ring was replaced by the alkyl opens, and is 
formed is meant. The polymerization unit of a maleic anhydride means the unit in which the double 
bond of a maleic anhydride opens and is formed, and it can express with lower formula (III) - (V), 



[0020] Formula (III) And the inside of (IV) and R3 Hydrogen or a methyl is expressed and it is R4, and 
R5 and R6. Hydrogen or an alkyl is expressed independently mutually. 

[0021] Formula (III) The polymerization unit of the acrylic-acid 3-hydroxy-l-adamanthyl shown (meta), 
The polymerization unit of the maleic anhydride shown by the polymerization unit and formula (V) of 
the alpha-(meta) AKURIRO yloxy-gamma-butyrolactone shown by the formula (IV) All have high 
polarity, and since the adhesive property to the substrate of the resist which contains it by making those 
either exist in a resin improves, it contributes to the adhesive improvement to the substrate of a resist 
much more effectively in combination with the polymerization unit of methacrylic-acid 2-hydroxy ethyl. 
Furthermore, the polymerization unit of the alpha-(meta) AKURIRO yloxy-gamma-butyrolactone 
shown by the formula (IV) contributes also to improvement in the resolution of a resist. 
[0022] The inside of a formula (IV), R4, and R5 And R6 It is hydrogen or an alkyl, and this alkyl can be 
about one to six carbon number, and when it is three or more carbon numbers, it may branch also by the 
straight chain, respectively. R4 and R5 And R6 A methyl, ethyl, a propyl, butyl, etc. are mentioned as a 
concrete example of an alkyl expressed. As a monomer for leading per polymerization of the alpha- 
(meta) AKURIRO yloxy-gamma-butyrolactone shown by the formula (IV) For example, alpha- 
AKURIRO yloxy-gamma-butyrolactone, alpha-meta-KURIRO yloxy-gamma-butyrolactone, alpha- 
AKURIRO yloxy - beta and beta-dimethyl-gamma-butyrolactone, alpha-meta-KURIRO yloxy - beta 
and beta-dimethyl-gamma-butyrolactone, alpha-AKURIRO yloxy-alpha-methyl-gamma-butyrolactone, 
alpha-meta-KURIRO yloxy-alpha-methyl-gamma-butyrolactone, etc. are mentioned. 
[0023] It adds to the polymerization unit which has an unstable basis in the polymerization unit and acid 
of methacrylic-acid 2-hydroxy ethyl. Formula (III) The polymerization unit of the acrylic-acid 3- 
hydroxy-l-adamanthyl shown (meta), When making the polymerization unit of the maleic anhydride 
shown by the polymerization unit and/or formula (V) of the alpha-(meta) AKURIRO yloxy-gamma- 
butyrolactone shown by the formula (IV) exist With the monomer (for example, acrylic-acid (meta) 2- 
alkyl-2-adamanthyl) which has an unstable basis in methacrylic-acid 2-hydroxyethyl and an acid (Meta) 




respectively. 
[0019] 



(ffl) 
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What is necessary is just to carry out copolymerization of the alpha-(meta) AKURIRO yloxy-gamma- 
butyrolactone and/or the maleic anhydride by which acrylic-acid 3 -hydroxy- 1-adamanthyl and the 
lactone ring may be replaced by the alkyl, moreover, apart from the polymerization unit of these 
formulas (III), a formula (IV), and/or a formula (V), or these, it is the range which does not spoil the 
effect of this invention, and other polymerization units, for example, the polymerization unit which has 
the carboxylic-acid machine which is isolation, can also be contained 

[0024] Although the resin used by this invention is changed according to the kind of radiation for 
patterning exposure, the kind of basis unstable in an acid, etc., it is desirable to contain the 
polymerization unit which has an unstable basis in an acid in [ 30-80 mol ] % generally. And when 
adopting the polymerization unit of the acrylic-acid 2-alkyl-2-adamanthyl of the polymerization unit 
which has an unstable basis in an acid which presupposes a part at least and is shown by the formula (II) 
(meta), as for the polymerization unit of this (meta) acrylic-acid 2-alkyl-2-adamanthyl, it is 
advantageous to carry out to more than 20 mol % among the whole resin. 

[0025] the polymerization unit of methacrylic-acid 2-hydroxy ethyl exists in a resin in more than 10 mol 
% and not more than 70 mol % » desirable further « more than 20 mol % and less than [ 50 mol % ] - 
- existing is more desirable therefore, the duality of the polymerization unit of methacrylic-acid 2- 
hydroxyethyl, and the polymerization unit which has an unstable basis in an acid - when considering as 
a system resin, it is advantageous to use the monomer which the 20-70-mol range of is % about 
methacrylic-acid 2-hydroxyethyl, and has an unstable basis in an acid in [ 30-80 mol ] %, and to carry 
out copolymerization of both 

[0026] On the other hand, it is a formula (III). When making the polymerization unit of the maleic 
anhydride shown by the polymerization unit of the acrylic-acid 3 -hydroxy- 1-adamanthyl shown (meta), 
the polymerization unit of the alpha-(meta) AKURIRO yloxy-gamma-butyrolactone shown by the 
formula (IV), and/or the formula (V) exist, those sum totals of making it more than 5 mol % and become 
more than 10 mol % especially in a resin are desirable. The polymerization unit of these (meta) acrylic- 
acids 3-hydroxy- 1-adamanthyl, the polymerization unit of alpha-(meta) AKURIRO yloxy-gamma- 
butyrolactone, and/or the polymerization unit of a maleic anhydride can be made to exist to about 50 
mol % in total in a resin. 

[0027] Then, it adds to the polymerization unit which has an unstable basis in the polymerization unit 
and acid of methacrylic-acid 2-hydroxyethyl, for example. Formula (III) The polymerization unit of the 
acrylic-acid 3 -hydroxy- 1-adamanthyl shown (meta), When considering as the 3 yuan or more copolymer 
which has the polymerization unit of the maleic anhydride shown by the polymerization unit and/or 
formula (V) of the alpha-(meta) AKURIRO yloxy-gamma-butyrolactone shown by the formula (IV) 
Methacrylic-acid 2-hydroxyethyl More than 10 mol %, acrylic-acid (meta) 3-hydroxy- 1-adamanthyl, 
The second monomer chosen from the alpha-(meta) AKURIRO yloxy-gamma-butyrolactone and the 
maleic anhydride for leading to the unit of a formula (IV) by which it did not replace or the lactone ring 
was replaced by the alkyl More than 5 mol % the monomer which has an unstable basis for these 
methacrylic-acids 2-hydroxyethyl and the second monomer in 20-70-mol % and an acid in total - 30- 
80-mol % -- it is advantageous to carry out copolymerization of the included monomer mixture 
[0028] By making radiation, such as light and an electron ray, act on the matter itself or the resist 
constituent containing the matter, the matter decomposes and the acid generator which is another 
component generates an acid. The acid generated from an acid generator acts on the aforementioned 
resin, and an unstable basis is made ****(ed) in the acid which exists in the resin. For example, an 
onium salt compound, an organic halogenated compound, a sulfone compound, a sulfonate compound, 
etc. are included by such acid generator. Specifically, the following compounds can be mentioned. 
[0029] Diphenyliodonium Trifluoromethane sulfonate, 4-methoxypheny phenyliodonium 
Hexafluoroantimonate, 4-methoxypheny phenyliodonium Trifluoromethane sulfonate, Screw (4-tert- 
buthylphenyl) iodonium Tetrafluoroborate, Screw (4-tert-buthylphenyl) iodonium Hexafluorophosphate, 
Screw (4-tert-buthylphenyl) iodonium Hexafluoroantimonate, screw (4-tert-buthylphenyl) iodonium 
trifluoromethane sulfonate, [0030] Triphenylsulfonium Hexafluorophosphate, triphenylsulfonium 
Hexafluoroantimonate, Triphenylsulfonium Trifluoromethane sulfonate, 4-methoxypheny diphenyl 
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sulfonium Hexafluoroantimonate, 4-methoxypheny diphenyl sulfonium Trifluoromethane sulfonate, 4- 
methylphenyl diphenyl sulfonium Trifluoromethane sulfonate, 2, 4, 6-trimethyl phenyl diphenyl 
sulfonium Trifluoromethane sulfonate, 4-tert-buthylphenyl diphenyl sulfonium Trifluoromethane 
sulfonate, 4-phenylthiophenyl diphenyl sulfonium Hexafluorophosphate, 4-phenylthiophenyl diphenyl 
sulfonium Hexafluoroantimonate, l-(2-naphtoylmethyl)thiolanium Hexafluoroantimonate, l-(2- 
naphtoylmethyl)thiolanium Trifluoromethane sulfonate, 4-hydroxy- 1 -naphthyl dimethyl sulfonium 
Hexafluoroantimonate, 4-hydroxy- 1 -naphthyl dimethyl sulfonium Trifluoromethane sulfonate, [0031] 
The 2-methyl -4, 6-screw (TORIKURORO methyl)- 1, 3, 5-triazine, 2, 4, 6-tris (TORIKURORO methyl)- 
1,3,5-triazine, The 2-phenyl -4, 6-screw (TORIKURORO methyl)- 1,3,5-triazine, 2-(4-chlorophenyl)-4, 
6-screw (TORIKURORO methyl)- 1,3,5-triazine, 2-(4-methoxypheny)-4, 6-screw (TORIKURORO 
methyl)- 1,3,5-triazine, 2-(4-methoxy-l-naphthyl)-4, 6-screw (TORIKURORO methyl)-l,3,5-triazine, 2- 
([BENZO d] [1, 3] dioxolane-5-IRU)-4, 6-screw (TORIKURORO methyl)- 1,3, 5-triazine, 2-(4-methoxy 
styryl)-4, 6-screw (TORIKURORO methyl)- 1 ,3, 5-triazine, 2-(3, 4, 5-trimethoxy styryl)-4, 6-screw 
(TORIKURORO methyl)-l,3,5-triazine, 2-(3, 4-dimethoxy styryl)-4, 6-screw (TORIKURORO methyl)- 
1,3,5-triazine, 2-(2, 4-dimethoxy styryl)-4, 6-screw (TORIKURORO methyl)-l,3,5-triazine, 2-(2- 
methoxy styryl)-4, 6-screw (TORIKURORO methyl)- 1,3,5-triazine, 2-(4-butoxy styryl)-4, 6-screw 
(TORIKURORO methyl)- 1,3,5-triazine, 2-(4-pentyloxy styryl)-4, 6-screw (TORIKURORO methyl)- 
1,3, 5-triazine, [0032] 1 -benzoyl- 1 -phenylmethyl P-toluene sulfonate (common-name benzoin tosylate), 
2-benzoyl-2-hydroxy-2-phenylethyl P-toluene sulfonate (common-name alpha-methylol benzoin 
tosylate), 1 and 2, 3 -benzene Trier Tris methanesulfonate, 2, 6-dinitro benzyl P-toluene sulfonate, 2- 
nitrobenzyl P-toluene sulfonate, 4-nitrobenzyl P-toluene sulfonate [0033] Diphenyl Disulfon, G p-tolyl 
Disulfon, a screw (phenyl sulfonyl) diazomethane, a screw (4-chlorophenyl sulfonyl) diazomethane, a 
screw (4-methylphenyl sulfonyl) diazomethane, a screw (4-tert-buthylphenyl sulfonyl) diazomethane, a 
screw (2, 4-xylyl sulfonyl) diazomethane, a screw (cyclohexyl sulfonyl) diazomethane, diazomethane 
(phenyl (benzoyl) sulfonyl), [0034] N-(phenylsulfonyloxy)succinimide, N-(trifluoromethyl sulfonyloxy) 
succinimide, N-(trifluoromethyl sulfonyloxy )phtalimide, N-(trifluoromethyl sulfonyloxy)-5-norbornene 
-2, 3-dicarboxyimide, N-(trifluoromethyl sulfonyloxy)naphthalimide, N-(10-camphor sulfonyloxy) 
NAFUTARU imide, etc. 

[0035] Moreover, it is known that the performance degradation by deactivation of the acid generally 
accompanied by the basic compound, especially the basic nitrogen-containing organic compound, for 
example, amines, every length after exposure by adding as a quencher in a chemistry amplification type 
positive-resist constituent will be improvable, and it is desirable also in this invention to blend such a 
basic compound. A thing as shown by each following formula as a concrete example of the basic 
compound used for a quencher is mentioned. 
[0036] 
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[0037] Rl 1, R12 5 R13, R14, and R15 express mutually the alkyl which may be independently replaced 
with hydrogen and the hydroxyl group, cycloalkyl, an aryl, or ARUKOKISHI among a formula, and A 
expresses an alkylene, a carbonyl, or IMINO. It can be the alkyl and alkoxy ** which are expressed with 
Rl 1-R15, and about one to six carbon number here, and cycloalkyl can be about five to ten carbon 
number, and an aryl can be about six to ten carbon number. Moreover, the alkylene expressed with A 
can be about one to six carbon number, and may branch also by the straight chain. 
[0038] It is desirable that the resist constituent of this invention contains a resin at 80 - 99.9 % of the 
weight, and contains an acid generator in 0.1 - 20% of the weight of the range on the basis of the amount 
of total solids. Moreover, when using the basic compound as a quencher, similarly it is desirable to 
contain in 0.0001 - 0.5% of the weight of the range on the basis of the amount of total solids of a resist 
constituent. This constituent can also carry out little content of various kinds of additives, such as a 
sensitizer, a dissolution retardant, other resins, a surfactant, a stabilizer, and a color, again if needed. 
[0039] Usually, the resist constituent of this invention is used as resist liquid where each above- 
mentioned component is dissolved in a solvent, and it is applied on bases, such as a silicon wafer, 
according to conventional methods, such as spin coating. The solvent used here dissolves each 
component and has a suitable rate of drying, and after a solvent evaporates, the solvent generally used in 
this field can use it that what is necessary is just what gives a uniform and smooth paint film. For 
example, the ester like the glycol ether ester like ethylcellosolve acetate, methyl-cellosolve acetate, and 
propylene-glycol-monomethyl-ether acetate, an ethyl lactate, butyl acetate, amyl acetate, and pyruvic- 
acid ethyl, an acetone, a methyl isobutyl ketone, 2-heptanone and the ketones like a cyclohexanone, and 
the cyclic ester like gamma-butyrolactone can be mentioned. These solvents are independent, 
respectively, or can be combined two or more sorts and can be used. 

[0040] It is applied on a base, and exposure processing for patterning is performed, and after performing 
heat-treatment for subsequently promoting a deprotection machine reaction, negatives are developed by 
the dried resist film with an alkali developer. Although the alkali developers used here can be various 
kinds of alkaline solution used in this field, generally the solution of tetramethylammonium hydroxide 
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or trimethylammonium (2-hydroxyethyl) hydroxide (common-name choline) is used in many cases. 



[Example] Next, although an example is given and this invention is explained still more concretely, this 
invention is not limited at all by these examples. The section in an example is weight criteria as long as 
there is no special mention. Moreover, weight average molecular weight is the value calculated by the 
gel permeation chromatography by using polystyrene as a reference standard. 
[0042] The example 1 (composition of methacrylic-acid 2-ethyl-2-adamanthyl) of monomer 



Diethylether 50g was added to 2-ADAMANTANON 31. lg, and it considered as the solution, and 200ml 
of diethylether solutions which contain an ethyl lithium by 1.14 mols / L concentration was dropped 
there, maintaining so that the temperature of this solution may not exceed 10 degrees C. 26.2g (it is 1 .2- 
mol twice to 2-ADAMANTANON) of methacrylic acid chlorides was dropped maintaining so that 10 
degrees C may not be exceeded after stirring at 0 degree C then for 2 hours. It stirred at the room 
temperature after the dropping end for 12 hours. Then, the mineral salt which deposited was carried out 
the ** exception, and the organic layer was washed in sodium-bicarbonate solution 5% of the weight, 
and it rinsed twice continuously. After condensing an organic layer, vacuum distillation was carried out 
and the methacrylic-acid 2-ethyl-2-adamanthyl shown by the following formula was obtained. 



[0044] The example 2 (composition of alpha-meta-KURIRO yloxy-gamma-butyrolactone) of monomer 
composition 

lOOg of alpha-BUROMO-gamma-butyrolactone and 104.4g (it is 2.0-mol twice to alpha-BUROMO- 
gamma-butyrolactone) of methacrylic acids were taught, the twice [ 3 weight ] as many methyl isobutyl 
ketone as alpha-BUROMO-gamma-butyrolactone was added, and it considered as the solution. 
Triethylamine 183.6g (it is 3.0-mol twice to alpha-BUROMO-gamma-butyrolactone) was dropped there, 
and it stirred at the room temperature after that for about 10 hours. The organic layer was washed in 
sodium-bicarbonate solution 5% of the weight after filtration, and it rinsed twice continuously. The 
organic layer was condensed and the alpha-meta-KURIRO yloxy-gamma-butyrolactone shown by the 
following formula was obtained. 



[0046] The example 1 (composition of Resin A) of resin composition 

Methacrylic-acid 2-ethyl-2-adamanthyl, methacrylic-acid 3 -hydroxy- 1-adamanthyl, and 2-hydroxyethyl 
methacrylate were taught by the mole ratio (20.0g : 9.5g : 5.2g) of 5:2.5:2.5, the twice [ 2 weight ] as 
many methyl isobutyl ketone as all monomers was added, and it considered as the solution, there - as an 
initiator - an azobisisobutyronitril - the total amount of monomers - receiving - two-mol % - it added 
and heated at 85 degrees C for about 6 hours Then, operation of having filled a lot of heptanes with 
reaction mixture, and settling it was performed 3 times, and was refined. Consequently, weight average 
molecular weight is abbreviation. 15,000 The copolymer was obtained. This copolymer has each unit 
shown by the following formula, and makes this Resin A. 
[0047] 
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[0048] The example 2 (composition : for comparison of Resin X) of resin composition 
Methacrylic-acid 2-ethyl-2-adamanthyl, methacrylic-acid 3-hydroxy-l-adamanthyl, and alpha-meta- 
KURIRO yloxy-gamma-butyrolactone were taught by the mole ratio (20.0g : 9.5g : 7.3g) of 5:2.5:2.5, 
the twice [ 2 weight ] as many methyl isobutyl ketone as all monomers was added, and it considered as 
the solution, there ~ as an initiator an azobisisobutyronitril - the total amount of monomers - 
receiving two-mol % - it added and heated at 80 degrees C for about 8 hours Then, operation of 
having filled a lot of heptanes with reaction mixture, and settling it was performed 3 times, and was 
refined. Consequently, weight average molecular weight is abbreviation. The copolymer of 9,200 was 
obtained. This copolymer has each unit shown by the following formula, and makes this Resin X. 
[0049] 




[0050] It mixed with each component by the composition which shows each below using the resin A 
obtained in an example and the examples 1 and 2 of the example resin composition of comparison, and 
Resin X, it filtered with the filter made of a fluororesin of 0.2 micrometers of apertures further, and 
resist liquid was prepared. 
[0051] 

Resin 10 Section acid generator: 4-methylphenyl diphenyl sulfonium Trifluoromethane sulfonate 0.2 
Section ("MDS-205" made from Green Chemistry) 

Quencher : 2, 6-diisopropyl aniline 0.015 Section solvent : Propylene-glycol-monomethyl-ether acetate 
47.5 Section Gamma-butyrolactone 2.5 Section. [0052] The spin coat was carried out to the silicon 
wafer (contact angle of 50 degrees of water) processed for 20 seconds at 23 degrees C using the 
hexamethyldisilazane so that the thickness after drying the resist liquid prepared in the top might be set 
to 0.5 micrometers. The prebaking after a resist liquid application is 120 degrees C and the conditions 
for 60 seconds, and was performed on the direct hot plate. 

[0053] In this way, the ArF excimer exposure machine [ M NSR-ArF M by NIKON CORP., NA=0.55] was 
used for the wafer in which the resist film was formed, light exposure was gradually changed to it, and 
the line and the space pattern were exposed. Exposure of a line and a space pattern was performed using 
two kinds, the reticle (mask) of a dark field pattern, and the reticle (mask) of a bright field pattern. 
About the reticle of a dark field pattern here All the portions of others [ section / space / of a resist 
pattern ] serve as a chromium side in the glass side, therefore, after exposure / development All the 
circumferences of a line and a space pattern are what gives the pattern which remains as a resist layer, 
with moreover, the reticle of a bright field pattern An outer frame uses a glass side as the base inside the 
frame in respect of chromium, and pattern formation of the line section of a resist pattern is carried out 
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in the chromium layer, therefore, after exposure / development The resist layer around a line and a space 
pattern is removed, and the pattern with which the resist layer of an outer frame remains in the outside 
further is given. After exposure performed post exposition jar BEKU (PEB) for 60 seconds at 1 15 
degrees C on the hot plate, and performed paddle development for 60 seconds in tetramethylammonium 
hydroxide solution further 2.38% of the weight. The pattern after development was observed with the 
scanning electron microscope, by the following methods, effective sensitivity and resolution were 
investigated and the result was shown in Table 1 . 

[0054] Effective sensitivity: It displayed with the light exposure from which a 0.18-micrometer line and 
a space pattern are set to 1 : 1 . 

[0055] Resolution: It displayed with the lower limit of the line separated with the light exposure of 
effective sensitivity, and a space pattern. 
[0056] 
[Table 1] 



m 






ft ft K 










msw a 


16 ntf/cm* 


16 mJ/cm 2 


0.16/im 0.16 Mm 


stm x 


19 mJ/cm 2 


19 mJ/cm 2 


0.17/im 0.17#m 



[0057] Moreover, when the pattern after exposing and developing negatives by the above-mentioned 
effective sensitivity using the reticle of a bright field pattern was observed, the resist of the outer frame 
section remained as the pattern of a reticle, and had pasted up the example and the example of 
comparison, and the good adhesive property was shown. In a bad adhesive resist, the resist of this outer 
frame section will separate and be missing. 

[0058] while the resist using Resin A does not cause development peeling by this invention and 
excelling in the adhesive property over a substrate as above, resolution and sensitivity are also good, and 
especially, sensitivity is markedly boiled compared with the example of comparison, and has become 
early The constituent used in the example gives the resist pattern of the performance which was 
excellent in exposure by the KrF excimer laser exposure machine similarly. 
[0059] 

[Effect of the Invention] The chemistry amplification type positive-resist constituent of this invention is 
excellent in the adhesive property, sensitivity, and resolution to a substrate, and many performances, 
such as dry etching resistance, are also good. Therefore, this constituent fits the exposure which used the 
KrF excimer laser, the ArF excimer laser, etc., and gives the resist pattern of a high performance by it. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j 10WS the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the chemistry amplification type positive-resist constituent characterized by containing 
the resin which serves as alkali soluble after an unstable basis **** in the above-mentioned acid by 
operation of an acid, and an acid generator although it has the polymerization unit which has an unstable 
basis in the polymerization unit and acid of methacrylic-acid 2-hydroxyethyl and is insoluble or 
refractory to alkali in itself. 

[Claim 2] The constituent according to claim 1 with which the polymerization unit which has an 
unstable basis in an acid contains the polymerization unit of acrylic-acid (meta) 2-alkyl-2-adamanthyl. 
[Claim 3] the monomer to which this resin has an unstable basis for methacrylic-acid 2-hydroxyethyl in 
20-70-mol % and an acid - 30-80-mol % - the constituent according to claim 1 or 2 obtained by 
copolymerization of the included monomer mixture 

[Claim 4] The constituent according to claim 1 or 2 which has the polymerization unit of the monomer 
as which this resin is further chosen from the alpha-(meta) AKURIRO yloxy-gamma-butyrolactone and 
the maleic anhydride by which acrylic-acid (meta) 3 -hydroxy- 1-adamanthyl and the lactone ring may be 
replaced by the alkyl. 

[Claim 5] This resin methacrylic-acid 2-hydroxyethyl More than 10 mol %, acrylic-acid (meta) 3- 
hydroxy- 1-adamanthyl, The second monomer chosen from the alpha-(meta) AKURIRO yloxy-gamma- 
butyrolactone and the maleic anhydride by which the lactone ring may be replaced by the alkyl More 
than 5 mol % the monomer which has an unstable basis for methacrylic-acid 2-hydroxyethyl and this 
second monomer in 20-70-mol % and an acid in total - 30-80-mol % ~ the constituent according to 
claim 4 obtained by copolymerization of the included monomer mixture 

[Claim 6] The constituent according to claim 1 to 5 which furthermore contains amines as a quencher. 



[Translation done.] 
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vyf;K * (iv) coWc$<*:^l£gJ&7)XJi7 
? h y^T^^TffieStUt a — (£9) T9 , Jt> 

~7 0*a%. *Lxwz*2S&£&*»yes'?>-i 
3 0-8 0 tA^trt/v-S^ftfcftfi^S-iirStf) 

[00 28] id-^OjfcttT&Sgg&yMa. -e<#HJ 

vmmmLxmzmi-t&^Thi. m$&m*h 

2>miz^%%%£immitz>zbiz%?>. zox?* 
mmmizi±. mm. mw\uy 

[0029] y^i-^a-H-W h 'J 7;^U^ 

df>'7x-;U7i-;P3-H-'>A h > J7>l>*X3*9 
30 yX/W**- h . b'X ( 4 -tert-^/P^ x— Ar) 3 
-K-»7A 7"b57/^njK^-h, b'X (4-tert 

b'X (4-tert-^f-;k7x-^) 3-H- 
»>A Mt7WD7m^-b> b'X (4-tert 

-yf-;U7x^;P) 3-K-^A YV-?)Visu*9v 
[0030] K)7x^x^r.w ^Jfif^;^ 

40 Vy)U*n*9>A)\'**-h. A-*Y*isyx.-)V 
j/^x-zUW-^A 

U7/l/3ra^^yx;P*^-h, 4->f;l'7x-^' 
7x-;^M-')A h^y^nx^yx/W*- 

2, 4, 6-M)^f-;U7xX7Ui/7xX/PX^* 
x»7A Ml^^jj-D^^yx^^-h. 4-tert- 
7~^r)V7 x x x;Ux;^x>7A h 'J ytv^u 

X9>X)V**-Y, 4-7x-;W7x-;Py'7x 
x;PX;l/*xr>A ^^^D^X^x — 4- 
50 7i-W^7i-;^'7x-/W*-')A 



9 

7;M-o7Vf-**-K l-(2-t7h^Mf 

)V) tty~*?j* / v*u-7;M-nry?-**-K 

1- (2-i-yV4)VXi')V) HJ7/U 
^n^yx/M^-K 4-bKodfy— 1 — *-7f- 

>\>vxi->vx)\>-fr-VJ± ^-^vM-ory?-**- 

k 4 - h Hn^y- 1 -t7f /^7f 
A bV 7/M" ? yx/kfc*- h % 

[0031] 2-X+/l>-4. 6-b'X (h'J^Day 
^)-l. 3. S-hUT^y. 2. 4, 6-hUT. 

(hU^na^f-^) -1. 3, 5-hVT>>>. 2- 
7x^l/-4, 6-b'X(h^nn>f;H-l, 3, 
5-bVT'Jy. 2-(4-?oo7s-W -4, 6 
-h'X (h^no^f^) -1. 3, S-h'JTv'* 
2-(4->b^fy7i-/l')-4, 6-b'X(h 
'J^DDXf;W-l, 3, 5-h'Jry-*y. 2- (4 
-X b*c>>-l-1-yl->l>) -A, 6-b'X(HJ70 
a*?-;P)-l, 3, 2- C<.>V 

[d] [1, 3]my7y-5M;l^) -4, 6- 
b'X ( h'J^an;*?-/!/) - 1 , 3, S-hUTy-'y. 

2- (4-^h^fy-Xf-U^) -4, 6-b'X(hU7 
nn^f;W-l, 3. 5-h\)T*Sy. 2- (3. 

4. 5-h»J^h^r^f-D;l') -4. 6-h'X(hLJ 
7uuX*h)V) - \, 3, 2- (3. 

4- y\*Mry-Xf-U;y) -A, 6-h'X (HJ7no 

-1. 3. S-h'JT^y. 2- (2, 4-y-* 
tY^isX+Vfr) -A, 6-h'^(h^DD^f 
/y) -1, 3. 2- (2-*h*y-X 

f-'J/y) -4, 6-b'X(hy7on*-?-/y)-l, 3. 

5- Mirx*y. 2- u-yt^^x^-ii/y) - a, 

6- b'X(M)?on*?-/y)-l, 3, 5-HJ7*y-' 
2- {A-^y^>Vit^^X^)tV) -A, 6-h' 

^(hy?nD^f;H-l, 3, 5-bVTiSy. 
[0 0 3 2] l-^y/^^~l-7i-;Mf^ p 

- wwxyx/y**- b ( fflf§y<.y v-4 y h isu- 

b) . 2-<y/^^-2-hHDJfy-2-7x-^ 

/Ky/^fyhyiz-b), l. 2. 3-^y-tfyh'J 
>f;y MJx.X7yx/y**-k 2. 6-y-hn'C 
yV)V P -h/yxyx>y;}:*-k 2--hn<yy 

;P p-WHy^M^-h. 4--bD'Cyy> 
p - h;nyx;W*- 1- N 

[00331 ^71-^ : JXi\>*y^ iS-p-b Utu 

i/xivfry^ b'x (? x.->vx)V*-)V) i?TY*f 
y. fx (4-^pd7x^xm^h s jt*/x? 

y, h'X (4-^^7xxy^7P*x;U) i/TYX? 
y s h'X (4-tert-7>/y7xX/yX;y*x/y) y-'T 
V^^y. h'X (2. 4-^r>'l>yyx;y*x,/y) y'TV 
*9y. h'x (y-7oMryvyx;y*x/y) y'r//^ 
y. «yV^) (7x^X;^;H y'7/^^ 

y. 
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1 0 

[0 034] N- (7xX/yX/y*-;M-*y-) X?i/ 
yA 5 k N— (bV 7;^D^^x;l/*x;|/^ 
y)X7^y-fSH> N— ( bV7)U*nX J f-Jl>X)l'* 
-tottis) 7^WSK. N- ( HJ7/y:*n;><f-/y 

xiv-fc-iv** - 5 -/;y40y*y- 2 , 3 - 

;MMf W 5 K, N— ( h I) 7f\s*U*1->lX)V*-)V 

**y-) i-7?M S H. N- ( l 0-#y7r-x;y 
*-)V**i/) 77 7/M 5 K&f. 

[ o o 3 5 ] ifc. -mzit^mwmn^jmv^x v 
mk&h. mitiTSym*. ?*yi-*-kLxma 

Ln. ^xy^-fcfflv^^iSawt^H»^ft<*W 
[0036] 

R 13 

rhJL R 11 
20 R «>f< 




[0 0 37] SS*. R"» R 12 . R 13 . R 14 &t^R 16 Ji 

/Mf/k y?n7;W, TU-^XJlT/Wn^y-J:^ 
U A«;7/MfUy. *)>VX-)VX\5.4 ^ 
dT\ R n ~R 15 T^$ixSr;^;P2tyT;y3^^ 
li, ^mi-6SjST'$>*<It*>'T'^. y^oTM 
/Hi. ^»gc5~10ggT'^^fcfr'T'#, *LTT 
•J-;Hi. «3gSt6~10SST-*>a^fc^TS5. ^ 

7t. Ax-m^tihr/^uyii. mwLi-ems.vh 

50 lJKT-t^LTV^Tt.J:vn 
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[0038] xmfovvxvmiMt. *<r>£m% mruz. ^ttox:v2tmmi^ut. lot:* 

mz&mz. ffli§^8 0~9 9.9*»%. ztxmt mt+£^i.?i,zmfL%tfh*f?V)vmv>)Y2 

>m*o. i-2om&%<omrc^^th<r>miL 6.2g {2-7W>? ;>\zftLx i .2*i\,fe) £ 

V\ ^xy^-fctT«OJSStt^^852rffl^S SITU:. irF&Tft. SiSTl 2SfiajSiffL^. 

0.0 00 1-0. 52^<0$£HT&W^£<0##*L ^hl^**8?8ETifcfrU t^vc*ifc£2[5KTo*:. 

mnmm. mmm. zmi im%t\ #a 9?v)v&2-m-)v-2-T?-?vi-)v±mz. 

<rmm* , ym$rtrt-hc\'t\>x'*h. [0043] 
[oo3 9] xmicowjAhmmms;. m<?>& io 9 Ha V 2 " 5 



lzi%-T 1 Pm&m$*j-Z-Z> hnX-SitltiX < . Z<r># [ 0 0 4 4 ] *y?~£l£0i|2 ( « 9? V o>f o^r 

xf-;l/-buy/P:/7Nrx-K .Xf-zHrnV/l^r-b-f a-^nt-r-Zfo?; 1 00 gfc^^^l»;P 
-hat^rotrpy^'jn— ;«y^f-;l/X— f/PT-fe B?104.4g (a-7u*z-r-~71~vy7V>\izM 

SK^K BHITS^&t/t^b>iEx^co 20 5*hv«3MM^.x*jwyr***hvfciii;iT 
Jp&xxtvms. r-fehy. ^fwvwh j§?stL.Jt. ^-rfcHjx^rsyiss.eg (a 

X\ Xtt2mikMZ-&bitXm^ZZ\ttfX'Z?>. U «gWC*iJt£2|IIfT-3*:. W8Ul£?§i|gL/C. <fc* 

[0 0 4 0]»*±fc^fi$^ «Ht3*ufcl^*M« ^Sft&a-^^IJn^n^-r-y^-n^h 

wim&B&z<&mtztzfr<om#m£ft'>tiik. r [0045] 
)v*vmmx'm.mii&. zzxm^&T/wjmm 9 Hs 
ma. zvtmx-m^tiz&mnTMv&mwx 30 ch^c-c-o-, — . 



Fo^yW ( 2-t Ha^i/xf;k) MM?- 
^ry^-^AbHndf^H {l»a>jy) co^iS** [ o o 4 6 ] fflfeiaim l «a?>£j£) 



tHJSW] aCHI^WT, *m\ZZt>lzMftm *>>m-*Xf?Vl'-Yi5 : 2. 5 : 2. 5co*/Ht 

fcRWt** 1 * *^«^fl.4»cOliife0li{Cj:-5T^^> (20.0g:9.5g:5.2g) £*yv 

rosa^-eas. afcMHMWHPJHi, ut. *£«&Nfc fervor y/fnznj* 

[0042] tyv-MMi o<**"jjh*2-x* Tik&mt&&m3®'fT\,K mmttz. -e-ois*. a 

^-2-T^v^^to^-js) mtmfrF-Mjm 15,000 cofta^^^. c:co«a 

»£?lc|fi9L&#6. *£fcx**y 1.1 [0047] 
4 t/P/ L }§£T'£tf i/'Xf-^X-r^^at 2 0 0 ml £ 





[004 1] 



;Pi?3-b Kn*>— 1 -T^vyf-;PaiX2-b Kd 



(8) 
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CH3 



CH2-C- 



[0048] ®m%fs.m2 (mmxffrttjs. itm) 

'J;PK2 -xf-;p- 2 -my*** 10 
/l«3-bHn^f^-l-T^wf-;Ps mfa-*? 
fyaja^is-r-fl-ayfbyi:^ 5 : 2.5 : 
2. 5<7)^)Uit (20.0g : 9.5 g : 7.3g) "CttJi 

-CHrC 




c=o 

I 

? 

CH2CH2OH, 



r^y{cav^T*^$^s^3iHitTi ( v wmtt:. 

[0049] 

CH3 
CHz-C- 





[00 50] m&mBdfiUMM 



9&fr- : 



«*) MO "MBS-205" ) 
T Pf Vjf VT-Wim-f 17*7-1 



[0051] 

log? 

0.2 35 



r-T f«79Y s y 

[00 5 2] ^*+rx+)V : Ji/=j4fy*m^X2 3-c~c 

5umb%&£o*tya-Y-Ltz. 
COTV^-^it. 12 0-C. 6 0#<D3MrC\ 

[00 5 3] Cld UTI^^m^lRLfc^i^- 

ArFX^^Sftfil C (80 ~iymcD "NSR-Ar 40 
F" . NA=0.555 ^3tft^gPgW(C^k$-li:T7 

l/f-?^ ) 02ffiK£J8Vvt?Tofc. 

3 f-?7 4 —)V Wf-youmv-tii.* WJX h 

/^~y<r>x^.-xUt3Wi}yxm\ mcrffifttf-f 

ti. n yyy Yx^-x^s-y^mif^xv^ 
XVmtLxmh>*?-y* i i-z.&l>cr)Xh*) . it:?*™ 



0.015 g? 

47.5 & 

2.5 SB 

hw-ycoyj y%t,ifi9vJ*mX'^9-y : B&£ixX 

fc 0 , l^^'-?ts* • mmm. yry kx^- 

<t>-C<*>6. Sftf&ti. *>y h?V-h±l;rc 1 1 5Tre 
6 0»S^-KXbx4rX^A— (PEB) Srff 
K Zt>l,Z2.3 8mai%7-h7fr-)l>Ty : Z-* , ;J>t 

mx. mm&wmimzm^x. -ecoismsr^it 

tfL?Z. 

[0054] l^tf&K: 0. 18Ma(r>y^ VT>YX 

^-wt-ytfi : i t^tm^Axm^tfz. 
[0055] mm. ■. mmsjnmtsLxmttt 5 

A yTyYx^-x>*?-y<r>m^&x$ttLtz. 

[00 56] 



1 5 



mm 




ft & 


# 4 


ft ft 












zmm a 


16 mJ/ca* 


16 iJ/c^ 


0. 16/ii 


0.16tfi 


mm x 


19 ■I/m' 


19 mJ/ci* 


0.17/iM 


0.17 mm 



[0 0 5 7] 774 V7 4-tVYW-><T)V1- 
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[0058] akvbtoi. ^mizx*)mmAm^ 
tiuisxbu. %imwtizmz-tztm<. muz 

ftthWSmzWxh 1 1 t> fc, J*flUE&tfSK<> Atf 

«t &m%xi> , mizmvn&mwvx b 

[0059] 

Ufctf^TCWffljftfttt, KrFUf-/7l/- f— «?>A 



(72)»HB# jit* # F?-A(##) 2H025 AA01 AA02 AA09 AA14 AB16 

*ffilpjIMEE#Htti+3Tai#98^ ft AC04 AC08 AD03 BE00 BGOO 

S-fh^X^fc^^ttrt CB14 (B41 CB52 CC20 



